Modeling the Effects of Priming With the Whole-Cell Bordetella Pertussis Vaccine
To the Editor The modeling study of DeAngelis et al 1 suggested
that substitution of 1 dose of whole-cell pertussis vaccine for the first dose of acellular vaccine at age 6 to 8 weeks would result in at least a 91% reduction in the incidence of pertussis.
As noted in the accompanying editorial, the validity of these findings relies on both explicit and implicit assumptions within the model structure and its parameters. We go further to say that such a profound effect on pertussis disease and transmission seems inherently unlikely and that implementation barriers are understated.
The assumption driving the model is that acellular pertussis vaccine protects against disease but has no effect on infection and therefore transmission, whereas a single dose of whole-cell vaccine has a strong effect on both disease and infection. Although Warfel et al 2 showed that whole-cell vaccinated but not acellular vaccinated baboons are protected against asymptomatic infection, this was not in the context of a single whole-cell vaccine dose. Secondary attack rates arising from pertussis cases among predominantly whole-cell vaccinated children were reported from Senegal in the early 1990s.
3 Infectiousness was significantly reduced (−83%; 95% CI, 50% to 93%) in children with clinical pertussis who had received 3 vaccine doses but not among 1-dose vaccinated children (−47%; 95% CI, −128% to 23%). A further consideration is marked variability in the effectiveness of whole-cell vaccines, 4 limiting generalizability of conclusions.
Pertussis vaccine boosting in pregnancy, now a standard recommendation in many settings, has much greater potential for clinically significant blunting of antibody responses in whole-cell vaccinated infants, among whom immune blunting from maternal antipertussis antibodies at comparatively low levels has been demonstrated. On the other hand, contrary to fears about reactogenicity of whole-cell vaccines, studies in the 1990s found this was modest after dose 1 and in accelerated schedules.
5
In summary, we caution that the range of values for relative effectiveness of acellular and whole-cell vaccines on infectiousness in the DeAngelis et al study 1 are implausible and the model findings insufficient for serious policy consideration. Reintroduction of a whole-cell vaccine as the first dose in the infant schedule is a significant implementation challenge with highly uncertain benefits. Comparative immunogenicity and reactogenicity in prospective trials in humans in the context of maternal immunization as standard of care are needed.
